To determine the seroprevalence of herpes simplex virus type 2 (HSV-2), to identify correlates of infection, and to describe the correlation with human immunodeficiency virus (HIV) seropositivity, 224 HIV-negative and 191 HIV-positive male factory workers in Zimbabwe were screened for HSV-2 -specific antibodies. HSV-2 seroprevalence was 35.7% among HIV-negative subjects and 82.7% among HIV-positive subjects. The weighted estimate of HSV-2 seroprevalence in this population is 44.6%. The correlation between HIV and HSV-2 remained significant after controlling for multiple sex partners, paying for sex, and history of sexually transmitted disease (adjusted odds ratio, 8.0; 95% confidence interval, 4.8 -13.1). If the association between HSV-2 and HIV is causal, then the high seroprevalence of HIV and HSV-2 suggests that suppressive HSV-2 treatment should be considered as a strategy to reduce HIV transmission in this population. HSV-2 seroconversion may be a suitable surrogate end point to evaluate HIV prevention interventions.
Epidemiologic and biologic evidence increasingly impli-
Although GUD is a common complaint at STD clinics in Africa, screening for HSV-2 is rarely done. Nonetheless, recent cate sexually transmitted diseases (STDs) as causal factors in human immunodeficiency virus (HIV) transmission [1] . studies confirm that HSV-2 is common in adult populations on the continent. Laboratory evidence of HSV-2 was present The relatively high prevalence of untreated STDs in subSaharan Africa has been proposed as a contributing factor in among 36% of GUD patients in Kampala [6] . In one study that screened stored sera from Dakar, HSV-2 seroprevalence ranged the higher prevalence of heterosexually transmitted HIV in that region compared with the industrialized world [2] . The from 20% of surgical patients to as high as 96% among prostitutes [7] . Considering the high prevalence of HSV-2, the inhypothesis is supported by the success of an HIV prevention intervention based on community-wide enhanced STD treatcreased shedding of HIV through genital herpes lesions, and the fact that persons with HSV-2 remain potentially infectious ment in Mwanza, Tanzania [3] .
STDs that cause genital ulceration, such as syphilis, chanfor life, HSV-2 may account for a large proportion of HIV infection in Africa. croid, and herpes simplex virus type 2 (HSV-2) infection, are particularly implicated in facilitating HIV transmission [1, 4] .
To determine the prevalence of HSV in a population of male factory workers in Harare, Zimbabwe, we screened stored Genital ulcer disease (GUD) is believed to increase the risk of HIV acquisition per sexual exposure by increasing the amount serum specimens from subjects participating in an HIV prevention intervention for HSV-1 -and HSV-2 -specific antibodies. of HIV shedding through genital lesions and by providing an easy portal of entry of the virus into the host [5] .
The availability of HIV serostatus at enrollment in the intervention as well as demographic and sexual risk -related data permitted examination of the correlation between HIV and HSV-2 seropositivity in case-control analysis.
Methods
The study was carried out as part of HIVNET 011, for which written informed consent was obtained from all participants. Human experimentation guidelines of the US Department of Health and Human Services, the National Study population. Serum specimens screened for HSV-2-and of HIV infection and to evaluate a peer education intervention. were observed among subjects recruited early or late in the study. paying for sex, and multiple sex partners in a multiple logistic Statistical methods. We first examined associations between regression model. HSV-2 seropositivity and variables previously shown to be related to HIV infection in the study population [9] . These variables included age, education, marital status, history of STD, history of
Results
paying for sex, and number of sex partners. At baseline, subjects were asked risk information pertaining to the year prior to the The prevalence of HSV-2 -specific antibodies was 35.7% interview. In the present analysis, associations between baseline among HIV-negative subjects and 82.7% among HIV-positive serology and reported risk behaviors in the preceding year were subjects. Given that 19% of all subjects at the factories are examined. No information on previous HIV testing and knowledge HIV-positive at enrollment [9] , a weighted estimate of the of serostatus was collected. Bivariate associations were assessed prevalence of HSV-2 in this male population is 44.6%. With by the x 2 test for trend or test for differences in proportions.
the exception of a single specimen from an HSV-2 -positive but For these analyses, HIV-negative and HIV-positive subjects were HIV-negative subject, all participants were HSV-1 -positive.
examined separately. HIV-positive subjects were then compared Among HIV-negative subjects ( than did any other variable examined in the present study or in
History of STD last year 3.1 (1.6 -6.1) .001 History of paying for sex last year 2.9 (1.5 -5.5) .002
our previous analysis of risk factors for prevalent HIV infection §2 sex partners last year 1.6 (0.9 -2.8)
.100
among 2691 cohort participants [9] . Several limitations of the present study are recognized. The NOTE. STD, sexually transmitted disease.
case-control design does not permit assessment of a causal * Odds ratios adjusted for other variables in model. association between HSV-2 infection and HIV acquisition. In particular, the temporal sequence or directionality of the association between HSV-2 and HIV could not be analyzed. Although included older age, lower education level, and marital status.
the association was not confounded by the most common beBeing married but living apart from one's wife was associated havioral risk factors for HIV infection in the study population with a higher prevalence of HSV-2 (54.1%) compared with (multiple partners, history of STD, paying for sex), it is possible being single (10.9%) or being married and residing with one's that unmeasured behavioral risk factors common to both HSVwife (41.2%). History of genital ulcer in the last year was 2 and HIV infection could cause residual confounding. Moresignificantly associated with HSV-2 seropositivity. A nonsigover, the role of asymptomatic or subclinical HSV-2 infection nificant increase in HSV-2 seropositivity (34.6% vs. 50.0%, P on facilitating HIV transmission remains to be assessed, partic-Å .20) was noted among subjects with a history of any STD in ularly in view of the fact that very few subjects with antibodies the last year (mostly urethral discharge). HIV-negative subjects to HSV-2 in the present study reported history of GUD within reporting one or more sex partners in the last year were more the preceding year. In another study, only 21% of STD clinic likely to be HSV-2 seropositive than were those reporting no attendees with serologic evidence of HSV-2 reported symptoms sex partners in the last year; however, no linear trend for inor histories of genital herpes [12] . creasing HSV-2 seroprevalence with increasing number of sex Despite these limitations, the association between HSV-2 partners was found (P Å .81). History of paying for sex in the and HIV infection has several potential practical applications. last year was not associated with HSV-2 serostatus (P Å .86).
The findings support the use of HSV-2 as a serologic end point No demographic or behavioral variables were significantly in the assessment of HIV prevention interventions that seek to associated with HSV-2 seropositivity among HIV-positive subreduce high-risk sexual behaviors. The presence or acquisition jects (table 1) . The association between HSV-2 and marital of antibodies to HSV-2 is a promising, objective measure of status was borderline significant (P Å .053) among HIV-posihigh-risk sexual behavior [13, 14] . HSV-2 seropositivity among tive subjects.
HIV-negative subjects may be useful in identifying a subpopuIn case-control analysis (table 2), HSV-2 seropositivity was lation of persons at high risk of acquiring HIV. Prevention strongly associated with HIV seropositivity. The relationship resources and recruitment for prevention intervention studies remained significant after controlling for other risk factors for may be targeted to such persons. If the relationship between HIV infection, including history of STD, history of paying for HSV-2 infection and HIV acquisition is indeed causal, then sex, and two or more sex partners in the last year (adjusted suppressive treatment of HSV-2 has biologic plausibility as an odds ratio, 8.0; 95% confidence interval, 4.8 -13.1).
HIV prevention intervention. Suppression of HSV-2 among HIV-positive persons may be particularly important in preventing secondary transmission. Discussion
The estimated prevalence of HSV-2 -specific antibodies in
